Una especie nueva de Paraheligmonella (Nematoda, Heligmonellidae), parásita de Sylvilagus fl oridanus (Leporidae) en Costa Rica Abstract. Paraheligmonella lamothei n. sp. (Heligmonellidae: Heligmonellinae) is described from the small intestine of a cottontail, Sylvilagus fl oridanus (Allen, 1890) (Leporidae), from Costa Rica. New morphological data on the synlophe and caudal bursa of Paraheligmonella romerolagi (Gibbons and Kumar, 1980) , the most similar species, are also provided. The new species differs from P. romerolagi, parasitic of Romerolagus diazi (Ferrari-Pérez, 1893) from Mexico, mainly by the characters of the caudal bursa and the synlophe of the female within the posterior region of body. Males of P. lamothei n. sp. possess a caudal bursa not bell-shaped, with a pattern of type 2-2-1 for right lobe and 2-3 with a tendency to type 2-2-1 for left lobe, whereas males of P. romerolagi possess a bell-shaped caudal bursa, with a pattern of type 2-2-1 with a tendency to type 4-1 for both lobes. In P. lamothei n. sp. rays 3 are slightly longer than rays 2 and the genital cone is poorly developed, whereas in P. romerolagi rays 3 are much longer than rays 2 and the genital cone is large and bulbous. Females of P. lamothei n. sp. possess, at ovejector level, ventral and latero-ventral ridges hypertrophied and dorsal ridges reduced, whereas at the same level, females of P. romerolagi possess lateral ridges hypertrophied and dorsal and ventral ridges reduced. Additionally, hypertrophied cuticular ridges posterior to the vulva are present in P. lamothei n. sp., but absent in P. romerolagi.
Introduction
The genus Paraheligmonella Durette-Desset, 1971 was established to include those species of Heligmonellidae with no more than 14 cuticular ridges and a hypertrophy of the ridges adjacent to the lateral fi elds. Species originally included are Paraheligmonella interrogans (Lent and Freitas, 1938) , the type species, and Paraheligmonella cubaensis (Pérez-Vigueras, 1943) . A third species, Paraheligmonella romerolagi (Gibbons and Kumar, 1980) , originally described as Boreostrongylus romerolagi Gibbons and Kumar, 1980 , was transferred to Paraheligmonella by Durette-Desset and Santos (2000) . The earliest description of P. romerolagi was provided by Bravo-Hollis (1950) , under the name of Longistriata dubia (Travassos, 1921) Travassos and Darriba, 1929. Gibbons and Kumar (1980) , upon re-examination of that material, considered the specimens studied by Bravo-Hollis as identical to B. romerolagi. During a survey of eukaryotic parasites of vertebrates inhabiting the Área de Conservación Guanacaste, Costa Rica, an undescribed species of Paraheligmonella was found in the small intestine of Sylvilagus fl oridanus (Allen, 1890) (Leporidae). This species is herein described and illustrated. Syntypes of P. romerolagi were re-examined for comparative purposes, and new morphological data on the synlophe and caudal bursa of this species are also provided.
Materials and methods
The specimen of S. fl oridanus was captured in the Área de Conservación Guanacaste, Costa Rica, in May, 2003 , and the nematodes recovered were preserved in 70% ethanol. Syntypes of P. romerolagi [labelled as L. dubia sensu Bravo-Hollis, 1950 , nec (Travassos, 1921 ) Travassos and Darriba, 1929 were borrowed from the Colección Nacional de Helmintos, México (CNHE Nº 1919). Only 1 male and 1 female among the borrowed material were available for sectioning. Some serial sections broken in 1 point were, however, informative and consequently were included among the fi gures. The synlophe of both species was studied following the method of Durette-Desset (1985) and the nomenclature used for the study of the caudal bursa is that of Durette- Desset and Chabaud (1981) . The cuticular ridges are numbered from left to right as 1 to 6 for the dorsal ridges and as 1' to 8' for the ventral ridges. Left and right hypertrophied ridges are counted among ventral and dorsal ridges, respectively. Measurements (holotype/allotype followed by range and mean of paratypes in parentheses) are in micrometers except where stated otherwise. The parasite classifi cation used above the family group level is that of Durette-Desset and Chabaud (1993) and the nomenclature of the hosts at the species level follows Wilson and Reeder (2005) .
Description
Paraheligmonella lamothei n. sp. General. Heligmosomoidea: Heligmonellidae. Small nematodes, curved ventrally. Body loosely coiled in male, strongly coiled in female, following 4-5 spirals. Excretory pore situated between 80 and 97% of esophagus length. Deirids situated at same level as excretory pore or slightly anterior or posterior to it ( Fig. 1 ). Uterus taking up 15-17% of body length. Head. Cephalic vesicle well-developed. In apical view, triangular oral opening with round corners surrounded by small buccal ring. Six externo-labial papillae, 2 amphids and 4 cephalic papillae present (Fig. 2 ). Synlophe (studied in 1 male and 1 female paratypes). In both sexes, body bearing continuous uninterrupted cuticular ridges with chitinoid struts, all appearing just posterior to cephalic vesicle, except dorsal ridge nº 3 appearing at about mid-length of esophagus and ventral ridge nº 5' appearing at distal end of esophagus. Ridges disappearing just anterior to caudal bursa in male and at level of anus in female ( Fig. 3 ). Number of ridges: 14 (1 lateral left, 1 lateral right, 5 dorsal, 7 ventral) in both sexes present all along body except in ovejector region in female. Size of ridges: lateral ridges (1' and 6) hypertrophied. Ridges of ventral, ventral right quadrant smallest. At mid-body, gradient of size of ridges latero-median, from right to left on dorsal side, from left to right on ventral side. In both sexes, single axis of orientation directed from right ventral quadrant to left dorsal quadrant, passing between ridges 1 and 2 on left side and between ridges 6' and 7' on right side, inclined at 30° to sagittal axis (Figs. 10, 13).
Synlophe modifi ed at level of ovejector (Figs. 3, (15) (16) (17) (18) . From level of infundibulum ( Fig. 15 ), progressive reduction of dorsal and lateral ridges and hypertrophy of ventral (nº 5') and ventro lateral ones (nº 3' and nº 7') reaching maximum development at prevulvar level (Fig. 17) . No ridges at level of vulva, except ridge 7' in some specimens (Figs. 3, 18) . Between vulva and anus presence of 2 alae with thick chitinoid strut (Figs. 3, 19 370; 354) long, representing 5.3% (4.9-5.9; 5.5%) of body length.
Caudal bursa (n=3): Subsymmetrical, with pattern of type 2-2-1 on right lobe and of type 2-3 with tendency to type 2-2-1 on left lobe (Figs. 5-7). Rays 2 slightly shorter than rays 3, both parallel and joined for more than half of their length. Rays 4 and 5 of similar length, diverging at posterior third of their length (Figs. 5, 7) . Rays 6 diverging from common trunk 2-6 at same level than ray 3 in right lobe and slightly distally to ray 3 in left lobe. Rays 8 arising symmetrically from base of dorsal ray, slightly longer than it. Dorsal ray divided into 2 branches at about midlength, each branch giving rise to 2 small branches, rays 9 (external branches) slightly longer than rays 10 (internal branches) ( Fig. 5) .
Spicules 285 (265-310; 284) long, each ending in sharp tip. (Figs. 5, (7) (8) . Spicules taking up 4.3 % (3.9-4.8; 4.4)% of body length. Genital cone 45 (40-50; 47.6) long and 40 (32-40; 37.8) wide at its base. Single sessile papilla zero on ventral lip and pedunculated papillae 7 on dorsal lip (Fig. 8 ). Gubernaculum not seen or barely visible in some paratypes, 30-32 long (n=3) (Fig. 5) . Females (Allotype and 7 paratypes). 8.2 (6.9-8.6; 8.0) mm long; 110 (100-120; 113) μm wide at mid-body, cephalic vesicle 70 (70-75; 72) long and 40 (33-45; 40) wide; nerve ring, excretory pore and deirids situated at 190 (155-230; 198), 335 (305-345; 326) New morphological data on Paraheligmonella romerolagi (Gibbons and Kumar, 1980) (Figs. 20-32) (= Boreostrongylus romerolagi Gibbons and Kumar, 1980 ) (= Longistriata dubia sensu Bravo-Hollis, 1950 nec (Travassos, 1921 ) Travassos and Darriba, 1929 . Synlophe. At mid-body in both sexes: 14 ridges (hypertrophied lateral ones, 5 dorsal, 7 ventral) (Figs. 20, 22) . Single axis of orientation directed from right ventral quadrant to left dorsal quadrant, passing between ridges 1 and 2 on left side and between ridges 6' and 7' on right side, inclined at about 30° to sagittal axis. In male, at 220 μm anterior to caudal bursa: 12 ridges (2 lateral ones, 3 dorsal, 7 ventral); lateral ridges (1' and 6) still well developed but not hypertrophied; ridge 6' orientated as 7' and double axis of orientation passing between ridges 1' and 2 on left side and between 5' and 6' on right side (Fig.  21 ). In female, at level of proximal portion of uterus ridge 1 has disappeared (Fig. 23 ). From level of distal portion of uterus, dorsal ridges disappear progressively: fi rst ridge 5, then ridge 2, and rays 3 and 4 become more separated. At this level ventral ridge 6' disappeared . Just at level of distal infundibulum, presence of ventral infl ation supported by 8 ridges (Fig. 26 ) then ventral ridges reduce to 7 at level of sphincter ( Fig. 27) . At level of proximal vestibule, body diameter decreasing and ventral ridges reduce to 3 (Fig. 28 ). All along body, lateral ridges (1' and 6) hypertrophied and dorsally directed . At vulvar level: body diameter still decreasing markedly. In specimen sectioned, posterior end is ventrally bent at this level and sectioning of the body becomes diffi cult. Hypertrophied lateral ridges disappear slightly posterior to the vulva, and no new ridges are visible on the caudal region. Male caudal bursa (2 specimens mounted). symmetrical, bell-shaped. Pattern of caudal bursa of type 2-2-1 with a tendency to type 4-1 due to rays 6 arising slightly fi rst from common trunk of rays 2 to 6. Rays 2 and 3 on the one hand, 4 and 5 on the other hand strongly divergent. Divergence (Gibbons and Kumar, 1980) . 20-29, transverse sections of body. 20-21, male, 3.85 mm long. 20, at mid-body (1.70 mm from apex). 21, at 220 μm anterior to caudal bursa. 22-28, female, 6.6 mm long. 22, at mid-body (3.40 mm from apex). 23, within proximal uterus (600 μm anterior to posterior extremity). 24, at level of proximal infundibulum (ca.250 μm anterior to vulva). 25, at level of middle infundibulum. 26, at level of distal infundibulum. 27, at level of sphincter (ca. 130 μm anterior to vulva). 28, at level of proximal vestibule. 29-32, male, caudal bursa. 29, entire bursa, right latero-dorsal view. 30, dorsal lobe, dorsal view. 31, right lobe, latero-dorsal view. 32, left lobe, latero-ventral view. Abbreviations: r, right side; v, ventral side; 2l, left ray 2; 2r, right ray 2. All fi gures orientated as fi gure 22. Scale-bars: all fi gures 50 μm.
